The pathophysiology of venous thrombosis is classically attributed to alterations in one or more components of Virchow's triad: hypercoagulability, stasis, and damage to the vascular endothelium. Deep vein thrombosis (DVT) may lead to pulmonary thromboembolism (PE), and the latter is culpable for many deaths annually in the United States; however, DVT as a complication of uterine leiomyoma has rarely been reported. We report a case of a 57-year-old woman whose death was due to a large pedunculated subserosal leiomyoma externally compressing the pelvic veins resulting in stasis and venous thrombosis leading to fatal PE. The association of large pelvic masses with venous thrombosis has clinical implications, since prophylactic surgery could be life-saving.
Introduction
Modifications to one or more components of the classic Virchow triad (stasis, endothelial damage, and hypercoagulability) increase the probability of DVT. A venous thrombus may subsequently dislodge and embolize to the pulmonary vasculature where it may be fatal. Clinically, it is important to identify patients at risk for DVT, so appropriate prophylaxis can be provided. However, in fatal cases it is important to identify the source of a thromboembolus at autopsy as well as to search for risk factors of hypercoagulability when possible since the underlying cause may vary. Diverse causes have been associated with DVT including surgical procedures, pregnancy, disseminated malignancy, immobility, and inherited and acquired hypercoagulable states; however, DVT as a complication of uterine leiomyomata is not common [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] . We present the clinical, pathologic, and autopsy findings of a fatal case of a large uterine leiomyoma causing pelvic venous stasis resulting in bilateral DVT and PE.
Case Presentation
A 57-year-old unemployed African American woman with poorly controlled hypertension, congestive heart failure, and polysubstance abuse (including crack-cocaine) presented after one month of progressive nonproductive cough and dyspnea and two weeks of anorexia and fatigue. EMS was summoned to her home after she complained of increasing dyspnea. Her oxygen saturation measured 70% on room air. She was taken to Baylor University Medical Center at Dallas and admitted. Blood pressure was 187/99 mmHg, heart rate 84 beats per minute, respirations 28 breaths per minute, and temperature 98.0 degrees Fahrenheit. Initial laboratory values were significant for hemoglobin 12.4 g/dL; platelets 254 K/uL, creatinine of 1.7 mg/dL; glucose 237 mg/dL; and B-type natriuretic peptide 394 pg/mL (reference range 0-100 pg/mL). Liver function tests included aspartate aminotransferase of 103 U/L (reference range 5-35 U/L); alkaline phosphatase 129 U/L (reference range 38-126 U/L); and albumin 2.9 g/dL (reference range 3.5 to 4.8 g/dL). She had no recent long trips and she was not taking any current medications.
Physical examination found diffuse rales, rhonchi, wheezing, and generalized abdominal tenderness. No lower extremity swelling was noted. Her body mass index was 31.8 kg/m 2 . Chest X-ray showed cardiomegaly and bilateral pulmonary infiltrates suggesting pneumonia. Pelvic sonogram found a large mass suggestive of a fibroid uterus, posterosuperior to the bladder ( Figure 1 ). A nasal swab was positive for H1N1 influenza by PCR. She was placed on empiric antibiotics and BiPAP; however, her respiratory function continued to decline. Thirteen days after admission, she experienced sudden cardiopulmonary arrest and died.
Autopsy found a normally developed, moderately obese woman. An oral endotracheal tube was well positioned. A 1275-gram, 14.8 × 14.2 × 9.4 cm subserosal pedunculated tanwhite uterine nodule extended from the fundus and filled the entire pelvis with extension into the lower abdominal cavity. A vein from the surface of the nodule anastomosed with an adjacent small bowel mesenteric vein ( Figure 2 ). The myometrium also contained smaller intramural and subserosal nodules ranging in size from 0.7 cm to 2.2 cm in diameter. Cut sections of all nodules were whorled and tan-white. Multiple laminated and focally adherent hilar and peripheral intravascular thrombi were present in all lobes of both lungs. Posterior leg dissection found thrombi in bilateral posterior tibial veins and deep gastrocnemius veins.
Microscopically, the myometrial nodules consisted of smooth muscle fascicles with areas of interstitial hyalinization ( Figure 3 ). No coagulation necrosis or mitotic figures were identified; and the masses were classified as leiomyomas. Sections from the leg veins and lungs showed laminated thrombi (Figure 4 ) with focal endothelial organization ( Figure 5 ). Additional autopsy findings included cardiomegaly (485 grams) with atherosclerotic and hypertensive cardiovascular disease and diffuse alveolar damage. Postmortem studies to investigate for hypercoagulability, including MTHFR (methylenetetrahydrofolate reductase), prothrombin G20210A, and factor V Leiden mutations, were performed and were negative.
The cause of death was pulmonary thromboembolism due to DVT associated with a very large uterine leiomyoma and probably contributory to death was obesity. The manner of death was natural.
Discussion
Uterine leiomyomas are the most common pelvic tumors in women, occur in 20-30% of women over 30 years of age [15] , and may be subserosal, submucosal, or intramural. Parasitic leiomyoma is rare and occurs when a pedunculated subserosal leiomyoma becomes detached from the uterus and is supplied by nonuterine vasculature [16] . The most common symptom of uterine leiomyoma is menorrhagia and less frequently pelvic pain or pressure [15] ; and the rate of growth is affected by estrogen, growth hormone, and progesterone [15] . Case Reports in Obstetrics and Gynecology 3 Treatment options include gonadotropin-releasing hormone therapy, uterine artery embolization, myomectomy, myolysis, and hysterectomy [15] . Despite their frequency, leiomyomas associated with DVT are not common [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] .
As stated above venous thrombosis may be attributed to alterations in Virchow's triad and those at risk may have one or more abnormalities in any of the three elements. Hemostasis as a result of immobility is a common risk factor for DVT and PE [17, 18] , and causes of immobility include long distance travel, surgery, prolonged hospitalization, and spinal cord injuries (quadriplegia, paraplegia) [17] [18] [19] [20] [21] .
Hypercoagulable states may be inherited or acquired. Genetic abnormalities include protein C and protein S deficiencies, antithrombin III deficiency, and factor V Leiden, prothrombin, and MTHFR mutations [17, 20, 22] . Other inherited thrombophilias include dysfibrinogenemias, deficiency of heparin cofactor II, and abnormal thrombomodulin. [23] . Use of oral contraceptives, hormone replacement therapy, sepsis, pregnancy, and malignancy are acquired states that also confer an increased risk of venous thrombosis [17, [20] [21] [22] . Additional acquired states include the antiphospholipid antibody syndrome (caused by lupus anticoagulant, anti-cardiolipin, and anti-2 -glycoprotein-I antibodies), heparin induced thrombocytopenia, and paroxysmal nocturnal hemoglobinuria [24, 25] .
Direct endothelial damage is probably less common than the aforementioned factors and is often due to trauma or recent surgical intervention of the lower limbs [17, 20] .
Additional risk factors for DVT include decreased cardiopulmonary reserve (including congestive heart failure and cor pulmonale with interstitial lung diseases), general debility [17] , and decreased mobility with increasing age [18, 20] . In our case the large uterine leiomyoma most likely compressed the pelvic veins resulting in stasis and thrombosis in the leg veins and fatal pulmonary thromboembolism.
Also fascinating in our case is the tumor acquired parasitic blood supply via a tortuous vessel from the adjacent bowel mesentery. Parasitism of the nearby vasculature by adrenal, renal, and hepatic neoplasms [26] and uterine leiomyomata [27] has been attributed to vascular adhesions between the mass and the surrounding structures [26] .
A fatal outcome in this case may have been avoided by prophylactic anticoagulation. Unfortunately, she received none, although she was bedridden for several days. Additionally, prophylactic hysterectomy may have been life-saving. This case highlights the fact that potential complications of large uterine leiomyomas, or any large pelvic masses, are profound and considerations of prophylactic therapy are warranted.
